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Case history
A 55-year-old man was referred to hospital in 1974 for coronary artery surgery. He had a sixmonth history of exertional dyspnoea but no cough or sputum, despite having smoked 15 cigarettes a day for 35 years. He had worked as a bus driver for most of his life, turning to clerical work only when disabled by angina. As a clerk he had trivial and infrequent exposure to fibreglass and resin dust. For about 20 minutes each working day over a three-year-period he walked through workshops where mock-ups of aircraft components were being manufactured from fibreglass. The atmosphere in these rooms was not obviously dusty, and extractor fans were in constant use. The materials used were epoxy resin, polyester resin, and amine hardeners.
Inquiry at the plant did not show any respiratory effects from these materials in other workers. The patient had no exposure to fungi or pet birds; avian and fungal precipitins and rheumatoid factor were not found in the patient's serum. His Taylor and Burns (1974) . Frozen material from the second specimen was examined by direct immunofluorescence (Dakopatts A/S, Copenhagen, Denmark) and further tissue was fixed in glutaraldehyde, post-fixed in Osmium tetroxide, and embedded in resin. The sections were examined by electron microscopy and by electronprobe microanalysis.
Results
The first lung specimen showed the characteristic appearance of cryptogenic fibrosing alveolitis, with infiltration of the septa by inflammatory cells and the accumulation of macrophages and giant cells in the alveolar spaces. There was a moderate amount of interstitial fibrosis but no evidence of honeycombing (fig 1) Formalin-fixed material from the second biopsy specimen was almost normal, but glutaraldehydefixed material showed the same changes as the first. Electron microscopy of this confirmed that nearly all the cells in the alveolar spaces were macrophages.
The blue bodies had a characteristic appearance on electron microscopy. The core was composed of radially arranged fine fibrillary material, surrounded by a clear zone, while the rim showed numerous small electron dense granules, which were also present in some cores. These structures were not membrane-bound (figs 3 and 4). Although some of the blue bodies appeared to be lying free in alveolar spaces on light microscopy, they were all intracytoplasmic on electron microscopy, and most were in giant cells. On electron microanalysis the rim contained only iron. In blue bodies with fine granules in the core, small amounts of iron were also detected, but otherwise they were negative. Occasionally a second type of giant cell inclusion was seen. These were much less frequent and smaller in size. They were composed of a core of small, irregular, round, electron dense structures, surrounded by a rim of numerous dark granules. Electron microanalysis showed that the core often contained silicon and arsenic, and that the rim was rich in iron. Electron microanalysis also showed that the cytoplasm of macrophages contained dispersed iron granules. Results of immunofluorescence and immunoperoxidase studies were negative.
Discussion
Light and electron microscopy confirmed that this patient has fibrosing alveolitis with desquamative and mural features, the former predominating. 
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Practically all the free alveolar cells were macrophages with very few type ll pneumocytes, a finding in accord with others (Brewer et al, 1969; Farr et al, 1970) . Apart from containing the blue bodies, these macrophages did not show any previously reported abnormalities (Rhodes, 1973) . It was initially thought that the blue bodies might be formed from inhaled fibreglass particles (Davis, 1964) . Gross et al (1970) have shown that hamsters (but not rats) exposed to high concentrations of fibreglass dust for two years develop calcific alveolar microliths amid small collections of dust-laden macrophages. Gross et al (1971b) examined the lungs of both city dwellers and fibreglass factory workers and found small, round non-fibrous ferruginous bodies with a sharp outer black layer of variable thickness in all cases. In an animal study Schepers et al (1958) found fibreglass resin dust (fibreglass resin reinforced calcium carbonatefilled polyester resin) to be non-toxic. Guinea pigs developed intra-alveolar macrophages and giant cells, which regressed spontaneously despite continuing exposure to the fibreglass dust. These cells had no influence on adjacent alveolar walls and no new collagen was laid down in them. No radiological or pathological change has yet been found in the lungs of people heavily exposed to fibreglass dust (Hill et al, 1973;  American College of Physicians, 1976) . Michaels (1967) has seen bodies similar to blue bodies in the lungs of woodworkers. He described basophilic, roughly circular particles with concentric laminations, and special stains suggested that the cores were wood dust. Some were engulfed by histiocytes or giant cells and were seen within the lumen of bronchioles. Others were seen in the thickened walls of alveoli and alveolar ducts surrounded by fibroblasts, and it was thought probable that they were ultimately responsible for the areas of peribronchiolar fibrosis seen.
It is unlikely, however, that blue bodies are formed from inhaled material. Blue bodies were seen in large numbers in routinely prepared histological sections, while ferruginous bodies are usually shown only after tissue digestion and centrifugation. Gross et al (1971a) reported that feruginous bodies "are not likely to be encountered or recognised in routine lung sections except rarely." The same is true for other dust particles. Also the distribution of blue bodies in the lung specimens was not uniform, and they were found only within the cytoplasm of intra-alveolar cells. The morphology of blue bodies was different from that of both ferruginous bodies (Gross et al, 197 la) and asbestos bodies (Davies, 1964) . Electron microscopy and electron probe microanalysis showed the distinction between blue bodies and inhaled dust particles particularly clearly (Berry et al, 1976) .
Although blue bodies are probably not formed from inhaled dust particles, the second type of inclusion may be. The appearance and distribution of these inclusions are compatible with those of mineral dust particles. They also contain silicon and arsenic. We wondered if fibreglass was the source for these inclusions as arsenic may be added to glass during manufacture to remove iron impurities. However, the patient had had only a trivial occupational exposure. It is impossible to tell whether these particles are the cause of his fibrosing alveolitis or a normal finding in a city dweller.
The electron probe study of the remainder of the biopsy specimen did not show any other metal (in particular, cobalt, chrome, nickel, or tungsten) which had been linked with lung fibrosis by others using this technique (Siegesmund et al, 1974 (1975) found dermatan sulphate to be increased from the normal 5% to 16% in the lung in fibrosing alveolitis.) Furthermore, electron microscopy of the core shows a fibrillary pattern consistent with a glycosaminoglycan. The presence of iron (and not calcium) in the outer rim is responsible for the positive von Kossa's stain and suggests that these bodies have been present for some time.
We think that blue bodies are related in some way to the inflammatory process. Giant cell inclusions can sometimes be seen in other inflammatory diseases, but these are different from the blue bodies described here. Schaumann bodies can be seen in giant cells in sarcoidosis and less often in other granulomatous diseases. Blue bodies differ from Schaumann bodies in their light microscopic appearances, special staining characteristics (Jones Williams, 1960) , and electron microscopic appearances (Dumont and Sheldon, 1965 
